J. P. Turner & P. L. Hancock write: We congratulate Martinez-Pefia, Casas-Sainz and Mill~in-Garrido (1995) on their palaeostress analysis of a complex suite of mesostructures contained in several south Pyrenean thrust sheets. We agree that, in spite of the difficulty in interpreting the multi-phase deformation of thrust belts, analysis of structures from which palaeostress may be inferred yields useful information not apparent from a macro-structural study.
Like Martinez-Pefia et al. (1995) , we also found that the folded Oligo-Miocene molassic sedimentary rocks of the Jaca thrust-top basin contain remarkably few faults. Indeed, explaining how a near-surface structural unit has travelled 30kin or more over such an irregular tectonic topography yet without being faulted is a challenging structural question. However we are suprised that Martinez-Pefia et al. (1995) found in their palaeostress results from the Cretaceous and Palaeocene carbonates to the north of the molasse basin, that: 'There are no great differences between stress tensors found in the hanging wall and the footwall of thrusts'. Our experience (Turner & Hancock 1989) in that part of the Jaca basin contiguous with and immediately to the west of their study area is that the assemblages of small-scale brittle structures in the immediate (within 1-3km) hanging walls and footwalls of thrusts are distinctively different, recording locally contrasting stress regimes. In particular, our study showed that the immediate footwalls of thrusts experienced extension parallel to the strike of thrusts before they underwent extension normal to the strike of thrusts.
An important implication of the localized nature of the joint domains reported by Turner & Hancock (1989) is that, where stress regimes of such local extent were active, it is unrealistic to draw stress trajectories that arc across the entire map area without interruption. Martinez-Pefia et al. (1995) specifically claim that maximum principal stress trajectories can be constructed in this way for the area that they investigated. As fig 10 of Turner & Hancock (1989) shows, trajectories drawn for the greatest horizontal stress, inferred from fractures in zones in which extension was parallel to the strike of thrusts, would terminate at the boundaries of those zones. Rocks in the intervening zones either did not experience these stresses, or if they did, stress levels were insufficient to cause failure. We suspect that some of the continuous and curved trajectories shown in fig.  6 of Martinez-Pefia et al. (1995) should also be interrupted, especially where they intersect obliquely in areas of local structural complexity, such as near north-south folds in the Sierras Exteriores. Martinez-Pefia et al. (1995) rightly emphasize the importance of being able to constrain the timing of structures being used in a palaeostress analysis. They comment that their dataset includes structures that formed both before and after folding and thrusting. We are
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concerned, however, about the degree to which they can be sure of the age of their structures, and hence, whether or not their results are representative of the stress conditions operating during thrust belt development. Martfnez-Pefia et aL (1995) de-emphasize the problem by asserting that the formation of the South Pyrenean thrust sheets is '... controlled by a single event...'. We remind them of the >30 Ma duration of thrust movement in the South Pyrenees, lasting from the earliest Eocene through to early Miocene times.
Due to the decision of Martinez-Pefia et al. (1995) to concentrate their palaeostress analysis on striated faults and stylolites confined to pre-orogenic Cretaceous and Paleogene rocks, it is difficult for them to demonstrate the timing of formation of their structures. In the continental sediments to the south of the study area of Martfnez-Pefia et aL (1995) , however, the syn-tectonic stratigraphy allows a closer bracketing of the timing of structures, to between the Early and Late Oligocene (Turner 1990; Farrell et al. 1987) . We tentatively suggest that the structurally discordant attitude of the stress tensors in We thank Turner & Hancock for the opportunity to clarify some points of our paper that could be confusing. In a way, our work can be considered complementary to the work of Turner & Hancock (1990) , which was based on the use of different mesostructures (mainly joints) for determining stress fields in compressional areas. Nevertheless, we think that some of their assumptions are conditioned by the geology of the region and the kind of structures which they studied, and must be carefully evaluated before applying them to other areas within the south Pyrenean thrust system.
In the first place, the abundance or scarcity of faults is, at least in the district that we studied, strongly related to lithology (and outcropping conditions). It is true that the clastic units (conglomerates and sandstones) do not show many striated faults, but in the calcareous units (Upper Cretaceous to Eocene) striated faults, ranging in extent from a few decimetres to several kilometres, are quite numerous. This arrangement is consistent with an important internal deformation of thrust sheets, involving both brittle and, in some cases, ductile mechanisms (Martinez-Pefia 1991) .
With respect to the structure, it is necessary to realise that the study by Turner & Hancock (1990) was carried out in the western part of the molassic Jaca basin, that did not undergo such an important displacement towards the south. We think that a 30 km displacement for the western part of the Jaca basin is over-estimated (see for example Mill~n et al. 1995) . In general, amounts of displacement of thrust sheets increase from west to east from the western end of the External Sierras to the South Pyrenean Central Unit. The area studied by Turner & Hancock (1990) is characterized by folding rather than by thrusting (Puigdef~bregas 1975) . What these authors consider the hanging wall and footwall of thrusts are in some cases the two limbs of folds that usually show chevron geometries, with, some minor complications and thrusts with small offsets in their inner hinges, (compare for example fig. 1 of Turner & Hancock 1990 with the map by Puigdef~,bregas 1975).
Curiously, Turner & Hancock (1990) found extensional structures (tensional joints) only in their study area. In the western part of the Jaca basin the structure is dominated by contractional macrostructures: a conspicuous set of WNW-ESE tight detachment folds showing amplitudes of several kilometres (Mill~n et al. 1995) . The thickness of the sedimentary series involved in these folds reaches more than 4 kin. It may be that these conditions allow the formation of tensional joints in the outer hinge of folds so that stress states found by these authors may be related to local stress conditions within folds. In our opinion, palaeostresses obtained from several kinds of mesostructures are more reliable than those based exclusively on one of them.
In the central and eastern part of the area studied by us, thrust sheets show thicknesses of several hundreds of metres and are involved in imbricate thrust systems. In these conditions, similar states of stress can be expected in both walls of thrusts. In any case, the similarity of stress directions in the hanging wall and footwall is not an interpretation but a direct description of the results obtained. The interpretation of stress states found by us is not unequivocal, but we think it reasonable that the process of thrusting is related to the southward movement of the south Pyrenean tectonic units. In this way, we have utilized the numerous macro-structural studies that allow us, by means of the relationships between tectonics and sedimentation, to define clearly the kinematics of these areas. When we speak of a 'single event' for thrust sheet emplacement in the south Pyrenean zone we do not mean it is simple but that throughout the orogenic period the kinematics of the thrust-belt were dominated by a generalized NNE-SSW shortening direction. It is clear that throughout that period (more than 50Ma, Campanian-Maastrichtian to Miocene) the movement of tectonic units gave rise to frontal and oblique structures, and rotations (see Pueyo et al. 1994) , that produced patterns of superimposed compression directions. Within these patterns, rotated stress trajectories coexist with the one linked to the latest oblique and frontal structures.
We recognize that our way of drawing stress trajectories in this situation is debatable, and their continuity is exaggerated in our fig. 6 . Rotated compression directions should not go beyond the limit between the External Sierras and the Ebro basin. Nevertheless, the existence of late NW-SE folding orientations in this zone (Millfin 1995) could allow the inference of local stress directions (perpendicular to folds) that would be parallel to the rotated ones, although, of course, of different age. Finally, in our study, the palaeostresses which are late with respect to folding (with one of the axes of the stress ellipsoid in a vertical position) do not necessarily represent a 'recent' stress field. In any case we do not think that post-orogenic uplift and exhumation can explain horizontal o'1 axes parallel to the main shortening direction of the chain.
The interpretation of palaeostresses in thrust-belt regions is by no means a resolved matter. We think that works like that of Turner & Hancock (1990) and ours are contributions to the initial applications of mesostructural analysis to the deformation of thrust sheets, and that they can produce good results, especially when they are combined with detailed macro-structural studies.
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